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PAUNSAUGUNT PLATEAU
SOUTHERN UTAH

FIRE HISTORY OF THE
IN

Steven

J.

Stein

—

ABSTli\CT
A fire history of the Paimsangnnt Plateau in southern Utah was developed using dendrochronological
methods. Fire frequencies of individual ponderosa pine trees from three sites on the plateau varied from 19.5 to 47
years. Composite fire intervals for the three sites ranged from 15.2 to 18.4 years. The last recorded fires in these study
areas occurred in 1892, 1902, and 1911, corresponding to the initiation of fire suppression policies in the West. The
absence of fire since 1911 may be contributing to a recently dociunented decrease in ponderosa pine regeneration
within the high-elevation, mi.xed-coniferous forests of the Paunsaugunt Plateau.

deep rooting habit, and open stand structure
(Brown and Davis 1973). Mutch (1970) hypothesized that some fire-dependent plants
might possess characteristics to enhance the
spread ot fire. The highly flammable, resinous
needles that are dropped in great quantities
each year by ponderosa pines may be a charac-

Fossil charcoal in both Tertiary and Carboniferous coal deposits testifies to natural
fires from over 400 million years ago to the
present (Komarek 1973). Before humans,

lightning was the primary cause of

Cann

fires.

Mc-

(1942) has estimated that each year

about 16 million thunderstorms occur on the
earth, causing an average of 50 lightning
strikes per second or a total ot 2 billion strikes
a year. Even though only a small percentage

teristic that

Dense

fires

Mutch s

contention.

ponderosa pine and understories that have become invaded with more shade-tolerant species are now common in post-fire suppression
forests (Weaver 1974, Biswell 1973). This
leads to speculation that ponderosa pine

of these strikes ignites forest fuels, lightning

causes about 50,000 wildland
worldwide (Taylor 1974).

supports

thickets of crowded, spindK

per year

Historical evidence indicates that fires have

would likely have a more restricted distribution were it not for frequent fires in the past

always been an ecological and evolutionary
force in ponderosa pine (Pinus ponderosa
Laws.) forests (Cooper 1960, Weaver 1951).
Fire in primeval ponderosa pine forest typically involved frequent surface fires spreading
slowly through the forest (Biswell 1973,

(Wellner 1970).
In this study the fire history of an isolated
plateau in southern Utah is quantified. Results are compared to other studies in the
western United States.

Wagener

1961). These fires had a significant
on community structure and composition by reducing understory vegetation and
thereby decreasing competition for water and
nutrients, accelerating biogeochemical cycling, and controlling the encroachmtMit of
effect

Study Area

The study was conducted on the Paunsaugunt Plateau, located within the Powell
Hanger District of the Dixie National Forest
and Br\ce ('aiiyon National Park. The Paunsaugunt Plateau is apiMoximatcK' 49 x 16 km
(78,400 ha), occup\ ing a position midwax between 37 and 38 degrees North latitude, 16
km west oi the 112th meridian. It slopes upward ironi about 2, 100 m in the north to 2,870
m in the south. Pondeiosa ])ine can be found
in pure stands from 2,200 to 2,600 m. It begins

(Wright 1978,
Williams 1959). Fire enhanced ponderosa pine regeneration by creating small openings and by thinning the dense
sapling thickets that developed (Wright 1978).

less fire-resistant tree species

Weaver

19671),

Ponderosa pine has characteristics that allow it to withstand fre(|uent groimd fires.
These include thick bark, rapid juvenile
growth, a moderately high and open c-rown.
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mix with Douglas-fir {Pscudotsuga menFranco) at about 2,200 m on north- and

ziesii

Most of the higher elevamixed coniferous

east-facing slopes.

are

tions
forests

(Picea

covered with

including

mcinnii

fir

Engelmann spruce

color Lindl.),

Parre.),

James), subalpine

and

blue spruce
{Abies con-

Douglas-fir,

pungens Engelm. ), white

quaking

limber pine
fir

{Picea engel-

{Piniis flcxilis

{Abies lasiocarpa Nutt.),

aspen

{Populus

tremuloides

Old individuals of ponderosa pine
grow among the spruce and fir trees on the
southern end of the Paunsaugunt Plateau,
though very little regeneration occurs.
The mean monthly precipitation recorded
at Bryce Canyon National Park Headquarters
ranges from 1 5 cm in June to 5. 6 cm in August
Michx.).

.

mean of 40.9 cm. The mean
maximum temperature is 2 C in January and
27 C in July. The mean minimum tempera-

with an annual

is — 12 C in January and 8 C in July.
The three study areas selected were
Whiteman Spring, Seiler Mill, and Straight

ture

Canyon. Because the first two areas contained
recent timber sales, cross sections could be
easily obtained from stumps.

Materials and Methods
Cross sections were collected from 14

fire-

scarred ponderosa pine trees. Each cross section was surfaced with progressively finer

sandpaper (40-500

were

grit) until

the scar was dated to the year of the latewood

growth.
Individual

frequencies (mean fire interfor each of the 14 firescarred ponderosa pines. This represents the

mean
the

fire

were determined

vals)

interval

between

last fire scar.

(mean

from the

fires

A composite

interval for an area)

first

to

fire interval

was then con-

structed for each of the three study areas,

which expresses the

historical fire

frequency

for a particular area (Dieterich 1980).

Results and Discussion
Fire frequency and intensity vary
species. Fire patterns for any

among

one species

also

geographic range. Prior to fire
suppression, the average fire frequency of
ponderosa pine forests in Arizona and New
Mexico was between 4 and 12 years (Dieterich
1980, Weaver 1951). In Washington and Ore-

vary over

gon,

its

Weaver

showed

(1967a, 1959)

that fire

frequency varied from 6 to 47 years in a wide
range of ponderosa pine communities. Arno
(1980) reported an average fire frec^uency of
between 6 and 12 years in the northwestern
Rockies. Ponderosa pines have an average fire
frequency of between 39 and 46 years in the
Colorado Rocky Mountains (Laven et al.
1980, Rowdabaugh 1978), and between 8 and
14 vears in California (McBride and Jacobs

Warner 1980, Wagener 1961).
The fire history of the Paunsaugunt Plateau

1980,

individual cells

readily visible with the aid of a dissecting
microscope. Annual rings were dated using
the skeleton plot technique (Stokes and Smiley 1968). These plots then were cross-dated
with a master skeleton plot developed from
cores of 20 trees growing in the same area as
the fire-scarred trees. A master tree ring
chronology developed in Bryce Canyon National Park and vicinity was also used (Tree
Ring Laboratory, University of Arizona). Fire
scars were identified from the 14 cross sections on the basis of the following criteria
(Stokes 1980): (1) the presence of a break or
gap within or along a tree ring boundary, (2)
the presence of charred wood within the
break or gap, (3) subsequent overlapping
curvilinear growth over the break.
Fire scars were dated by determining the
ring in which the fire scar appeared. When
the scar occurred between the latewood of
one ring and the earlywood of the next ring.
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is

presented

in

Figure

1.

Fire frequencies of

individual trees varied from 19.5 to 47 years.

Composite

fire intervals

from the three study

areas ranged from 15.2 to 18.4 years.

Though these observed

fire

frequencies are

greater than those reported from the central

Rocky Mountains, they are less than other
reports in ponderosa pine stands. On the
Paunsaugunt Plateau, understory growth and
buildup of litter are slow due to the cool, dry
climate, nutrient-poor soils, and short growing season (Stein 1983). Generally, fires are of
small areal extent because of cool tempera-

and the shortage of fuels. This pattern of
reflected by the rarity of fires that
affected all trees sampled at a particular site
(Fig. 1). Consequently, the composite intertures
fires

is

val for

each area

is

much

less

than the

fire

intervals of the individual trees.

The

last

recorded

fires in

the three study

areas occurred in 1892, 1902, and 1911 (Fig.
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These dates correspond

1).

to the initiation ot

suppression pohcies in the West around
1900, and the estabhshnient of Dixie National
Forest in 1905. The exclusion of forest fires on
the Paunsaugunt Plateau by the Dixie National Forest and Bryce Canyon National Park
has been effective since 1911. Before 1911,
fire

periodic ground fires were common. These
fires may have created conditions that helped

fire-dependent ponderosa pines
at higher elevations, where only scattered individuals remain today (Stein 19(S(S).
Many inventories show a marked decrease
in land dominated bv ponderosa pine (Gruell
to establish

Evre 1980, Barrett 1979, Schubert
1961, Cooper 1960). These and
other authors have observed an anomalous
size-class distribution of ponderosa pine in
many stands, due to a lack of indi\ iduals in
smaller size-classes. Both these changes ha\e
been documented on the higher elevations of
the Paunsaugunt Plateau (Stein 1988). Fire
suppression policies haxe probabK' made ponetal. 1982,

1974,

Weaver

derosa pine regeneration difficult at higher
elevations throughout its range, favoring the
more competitive, shade-tolerant spruce and
fir. This is somewhat ironic since ponderosa
pine is the favored timber tree throughout
much of the interior West. However, the
Forest Service continues its policy of eliminating forest fires despite the major ecological
and evolutionar\ role that fire has pla\ed in
the establishment and persistence of ponderosa pine forests.
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